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(54) COMMUNICATION EQUIPMENT HAVING DOUBLE FACE LIQUID CRYSTAL DISPLAY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a radio communication 
equipment having double face display, which realizes the option of 
hands-free status of a communication activity for a user. 
SOLUTION: A communication equipment has a housing (14) having two 
view ports (18 and 22). The display has a liquid crystal panel (50) having 
an associated driving circuit (52). The panel has a first face (60) for 
viewing the front part (62) of the display from the first view port (18) 
and a second face (64) for viewing the rear part (66) of the display from 
the second view port (22). A surface reflection layer (68) is arranged on 
the second face of the panel and a rear face reflection layer (79) is 
arranged on the first face of the panel. A processor (82) connected to 
the driving circuit (52) commands to supply operation information to the 
display. The double face display is formed on a single LCD panel by 
using one driving circuit. 
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M * NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The 1st page which is the communication device (10) which has a double-sided liquid crystal 
display (12), is housing (14) holding :display (12), and was equipped with the 1st view port (18) (60), 
Housing which has the 2nd page (64) equipped with the 2nd view port (22) (14); It is the liquid crystal 
panel (50) equipped with the related drive circuit (52). The 1st page for looking into the upper part (62) 
of said display (12) through said 1st view port (18) (60), Have the 2nd page (64) for looking into the 
lower part (66) of said display (12) through said 2nd view port (22). The surface reflecting layer arranged 
in said upper part (62) of said panel (50) on the liquid crystal panel (50); 2nd page (64) of said panel (50) 
(68); Rear-face reflecting layer (70); arranged at the lower part (66) of said panel (50) on the 1st page 
(60) of said panel (50) And it is the processor (82) combined with said drive circuit (52). The 
communication device characterized by consisting of processor (82); which controls said display (12) to 
offer the user interface information for operating said communication device (10) through said drive 
circuit (10). 

[Claim 2] Said reflecting layer (68 70) is tolan staple fiber REKUTIBU. Said communication device It has 
further the light source for front faces (72) combined with said surface reflecting layer (68), and the light 
source for rear faces (74) combined with said rear-face reflecting layer (70). Said reflecting layer The 
communication device according to claim 1 characterized by supplying a back light in said panel through 
the reflecting layer to which it **** between the light sources relevant to said panel (50), and said light 
source relates. 

[Claim 3] Said light source (72 74) is a communication device according to claim 2 characterized by 
being a luminescent cell and equipping said reflecting layer (68 70) and luminescent cell with the front 
face and rear-face viewing area of size which fill the visual port relevant to them substantially. 
[Claim 4] Said reflecting layer (68 70) is the holograph component optically combined with said panel 
(50). The light which crosses the upper part (62) of said panel and reaches said reflecting layer (68) of 
the 1st page (60) to said 2nd page (64) reflects, and it is returned toward the 1st page (60). The 
communication device according to claim 1 characterized by for the light which crosses the lower part 
(66) of said panel and reaches said reflecting layer (70) of the 2nd page (64) to said 1st page (60) 
reflecting, and being returned toward the 2nd page (64). 

[Claim 5] The communication device according to claim 1 characterized by having further the optical 
barrier (80) which is arranged between a said panel (50) perimeter, said panel, and said housing (14), and 
separates optically the upper part and the lower part (62 66) of said display (12). 
[Claim 6] Said optical barrier (80) is a communication device according to claim 5 characterized by 
acting so that the interior of said panel (50), the front face of said panel (50), and the stray light 
between flesh-side surface part parts may be absorbed. 

[Claim 7] The view port (18 22) of said housing (14) is a communication device according to claim 1 
characterized by being substantially covered with the transparent lens (24). 

[Claim 8] Said housing (14) is a communication device according to claim 1 characterized by the ability 
to view when it had a part for the moving part of said communication device, and said housing is closed 
to said communication device (10) and said 2nd view port (22) has covered said 1st view port (18). 
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[Claim 9] Said processor (82) is a communication device according to claim 1 characterized by offering 
the alphabetic-character information containing at least one of the groups which drive a part for the 
flesh-side surface part of said display (12) (66), and consist of the date, time of day, and the **** side 
ID telephone number through the 2nd view port (18) of said housing (14). 

[Claim 10] Said processor (82) is a communication device according to claim 9 which drives a part for 
the flesh-side surface part of said display (12) (66), is one side of two sense and is characterized by 
displaying said alphabetic-character information according to liking of a user. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Generally this invention relates to wireless communication system. Furthermore, 
if specified, this invention relates to the user interface display interface of a communication device. 
[0002] 

[Description of the Prior Art] Like, many pocket communication devices have a thin side face, and 
contain in a cellular phone machine housing which specifies comparatively big front face and tooth back. 
This equipment is sufficiently thin so that it may be settled in the pocket of clothes, or so that it can 
carry on a belt or bandolier (holster). Typically, such equipment has a user interface containing a keypad 
or one or more components like a display. When carrying equipment as mentioned above, a user 
interface is not necessarily very user-friendly for a user. For example, when carrying this equipment on 
a users belt, a user interface may be interrupted completely partially from a user's visual field. 
[0003] In addition, there is some equipment which has a wrap flap (flap) about a user interface for the 
reason of others, such as protection from mud or various matter (element) like rain, or protection to the 
unprepared actuation in a keypad. Although this flap is very effective, it may bar viewing of a user 
interface more than it similarly. For example, since it is covered partially [ a display and a keypad ] or 
completely, if it takes out from a holder and does not open physically, a user cannot check the status of 
equipment. 
[0004] 

[Problem(s) to be Solved by the Invention] Therefore, the communication device which has the user 
interface which is much more easy to use for a user, and the communication device which, in addition, 
does not cause power consumption increase of a communication device, enlargement of a drive circuit, 
or a cost rise further are called for. 
[0005] 

[Means for Solving the Problem] This invention provides a user with the radio communication equipment 
equipped with the double-sided display which makes possible the option of the handsfree status (hands- 
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free status) of communication link activity. A double-sided display uses a single LCD panel and a single 
drive circuit. By this, it is going to attain simplification of a miniaturization, lightweight-izing, and a circuit, 
and low cost-ization. 
[0006] 

[Embodiment of the Invention] The same reference number is transferred in a drawing. A radiotelephone 
is a communication device which transmits information to a base station using the electromagnetic wave 
of radio frequency within the limits. A radiotelephone can be connected to a users belt or other holders 
with a string, or can be fixed by the other approaches. 

[0007] Preferably, although the radiotelephone part of a communication device is a cellular 
radiotelephone suitable for an individual communication link, it is good also as a pager, a cordless 
radiotelephone, or a Personal Communication Service (PCS) radiotelephone. A radiotelephone part can 
be constituted according to analog communication specification or digital communication specification. 
Roughly, the radiotelephone part is equipped with a radio frequency (RF) transmitter, RF receiver, a 
controller, an antenna, a dc-battery, the Dupleix filter, a frequency synthesizer, the signal processor and 
the keypad, the control switch, and the user interface containing at least one of microphones. Moreover, 
a radiotelephone part can also contain a paging receiver. By this technical field, the electronic circuitry 
included in a cellular phon like a pager, a bidirectional walkie-talkie, or an alternative radio set is known, 
and can be included in the communication device of this invention. 

[0008] Drawing 1 thru/or drawing 5 show the communication device by this invention. As a mere 
example, this communication device is materialized by this technical field in the cellular phon which has 
a known cellular radio receiver-transmitter (it does not show here for simplification) from the former. 
The cellular phone machine is unified in compact housing including cellular phon hardware (similarly not 
shown for simplification) from the former like a dc-battery, a processor, and a user interface, and the 
double-sided display by this invention is also included further. 

[0009] This invention contains the communication device 10 which has the double-sided liquid crystal 
display 12. housing 14 was equipped with the 1st view port (a display, window part) 18 — it had the 1st 
page of 16 and the 2nd view port 22 — it has 20 [ page / 2nd ]. It is good to cover with the lens 24 with 
the view ports 18 and 22 of housing 14 for it to be desirable and almost transparent, and to make it 
allow neither dust nor dirt to come near. Preferably, as housing 14 is equipped with a part for the moving 
part of a communication device 10 and shows it to drawing 3 and drawing 4 , when housing 14 is closed 
to a communication device 10 and the 1st view port 18 is covered, the 2nd view port 22 can be seen. 
When housing 14 is open, both view ports 18 and 22 can be seen. The 1st view port 18 can be seen on 
1st page 16 of housing 14, and can see the 2nd view port 22 on 2nd page 20 of housing 14. Although the 
display is shown in the movable flip housing part of a communication device, the thing with the 
moderately possible inclusion also in a thin communication device for which this invention really has 
housing (one-piece housing) will be accepted. 

[0010] As shown in drawing 5 , the liquid crystal display of this invention includes a liquid crystal panel 
50 and the related drive circuit 52. This is known in this technical field. A panel 50 contains the liquid 
crystal ingredient 54 of one layer ****(ed) between two almost transparent plates 56 and between 
polarizers 58. A polarizer 58 has a perpendicular polarization shaft. The transparent electrode (not 
shown) is stuck on the inside of the transparence plate 56, and the transparency property of the liquid 
crystal ingredient 54 of a panel 50 is changed. Thus, an electrode specifies the pixel which creates a 
display. When the electrode related when using here and it regards as a pixel from a side face is 
energized and de-energized, the thing of the field of a liquid crystal panel which forms the Akinori 
enclosure and the dark range in a panel is said. A pixel can be considered as the 8-figure array generally 
used, in order to arrange in the shape of an array, to form graphic display or to use for an alphabetic 
character. In this invention, in order that a panel 50 may look at the surface part 62 of a display 12 from 
the 1st view port 18, in order to see a part for the 1st page of the flesh-side surface part 66 of a 
display 12 from 60 and the 2nd view port 22, it has 64 [ page / 2nd ]. 
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[001 1] When electric field are not impressed, by polarization passing and carrying out incidence of one 
polarizer, and passing the polarizer in which reorientation is carried out by the liquid crystal layer 54 and 
which counters, a panel becomes transparent and a bright pixel is formed in a display. However, when 
potential is impressed to inter-electrode by the either side of the pixels, by changing the liquid crystal 
layer 54 and preventing light from passing a panel, this forms an opacity domain in a panel and this is 
visible to a dark pixel. By impressing a current to an electrode alternatively, a pixel can be separately 
changed between transparence, i.e., bright state, and opaque, i.e., a dark condition. Although a liquid 
crystal panel 50 forms a display by changing translucency locally within each pixel, a liquid crystal panel 
does not generate a light required in order to see a display. In order to give light to a display, there is 
two technique. 

[0012] In the 1st example of this invention, a display is illuminated using an ambient light. The surface 
reflecting layer 68 is formed on the surface part 62 of the panel 50 on 2nd page 64 of a panel 50. The 
rear-face reflecting layer 70 is formed on a part for the flesh-side surface part 66 of the panel on 1st 
page 60 of a panel 50. Reflecting layers 68 and 70 face the tooth back of a panel corresponding to each 
visual part 62 and 66. In the transparence range, it is filtered by the 1st polarizer, and a panel 50 is 
crossed, it is reflected by the related reflecting layer, and an ambient light crosses a panel again, and 
forms a bright pixel. Of course, in the opaque range, light does not cross a panel but forms a dark pixel. 
[0013] In the 2nd example of this invention, the light sources 72 and 74 illuminate the tooth back of the 
visual parts 62 and 66. The light from the light sources 72 and 74 is interrupted by the polarizer on the 
back (screen), crosses the transparence field of a panel, and forms a bright pixel. It is the desirable 
luminescent cell of the known [ light source ] in this technical field. A reflecting layer and a luminescent 
cell give the front face and the rear-face display fields 62 and 64 of the size which fills the visual related 
ports 18 and 22 mostly. Moreover, it is also desirable to include the 1st example in the 2nd example. If it 
does in this way, the alternative light source can be used with the respectively most sufficient 
convenience. That is, the reflection property of the 1st example is used for best when there are many 
ambient lights, and the transparency property of the above-mentioned example is used for best in an 
environment with little light. In order to obtain this result, reflecting layers 68 and 70 are tolan staple 
fiber REKUTIBU (transflective), and need to pass the light from the light sources 72 and 74. That is, the 
light source 72 for front faces is combined with the surface reflecting layer 68, and the light source 74 
for rear faces is combined with the rear-face reflecting layer 70. Reflecting layers 68 and 70 are 
****(ed) among the light sources 72 and 74 relevant to a panel and them. If a reflecting layer actually 
serves as tolan staple fiber REKUTIBU, the light source will give a back light into a panel through the 
reflecting layer relevant to them. 

[0014] Transformer flector (transflector) reflects an ambient light and penetrates the light from the light 
source. However, reflective effectiveness falls inevitably by adding a transparency property. Similarly, a 
transparency property falls by improvement in a reflection property. For example, transformer flector 
can penetrate 50% of the light from the light source, can reflect 50% of an ambient light, and can also 
decrease the rate of the light in which the mode. Therefore, reflecting layers 68 and 70 consider as the 
holograph component optically combined with the panel 50. The light which crosses the surface part 62 
of a panel 50 and gives the 1st page to the reflecting layer 68 on 60 to 2nd page 64 reflects, and the 
light to which a part for the 1st page of the flesh-side surface part 66 of return and a panel 50 is 
crossed toward 60, and the 2nd page is given to the reflecting layer 70 on 64 to 1st page 60 returns 
toward 64 the 2nd page of reflective ****. 

[0015] That is, a reflexibility holograph component makes the amount of the reflected light increase by 
carrying out resending appearance (redirect) of the light into the constraint reflective pattern centering 
on the priority shaft which constitutes a suitable angle of visibility. This is known in this technical field. 
In addition, by the drive circuit, a holograph component can be switched electrically and can strengthen 
further either reflection or a transparency mode of operation. Furthermore, it becomes possible by 
choosing this ingredient layer to perform color optimization of a display so that an additional ingredient 
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layer can be made to intervene between the reflectors relevant to the light source and them and only 
the spectrum of the frequency which the light source generates may be passed. A suitable holograph 
ingredient and its application are indicated by U.S. Pat. No. 5,663,816 of Chen et al. v and this application 
of the contents is also usable. 

[0016] In the suitable example, the optical barrier 80 is arranged between panel 50 perimeter and a panel 
50, and housing 14, and parts for the front face of a display 12 and the flesh-side surface part 62 and 66 
are optically divided into it. Although this is not indispensable requirements, the optical barrier plays the 
role which absorbs the interior of a LCD panel, the front face of a panel, and the stray light between 
flesh-side surface part parts. Moreover, by preparing the optical barrier also between a display and 
housing, it isolates from the reflected light further and it is also desirable in installation of the display in 
housing to raise a mechanical strength. 

[0017] In actuation, a processor 82 is combined with the drive circuit 52, and through the drive circuit 
52, a display 12 is ordered a processor 82 so that the user interface information for operating a 
communication device 10 may be offered. It is good to share a processor with a communication device 
10 and to also perform actuation of the radiotelephone of a communication device 10 preferably. A 
processor 82 drives a part for the flesh-side surface part 66 of a display 12, and offers the alphabetic- 
character information containing at least one of the groups which consist of the date, time of day, and 
the call origination side ID telephone number through the 2nd view port 18 of housing 14. Preferably, a 
processor 82 drives a part for the flesh-side surface part 66 of a display, and displays alphabetic- 
character information on one side of two sense according to liking of a user. For example, as shown in 
drawing 3 , a call origination side ID number can be displayed on a display so that right-hand side may be 
turned up and a number may be read (that is, the digit bottom of a number is in the location nearest to 
the hinge of a communication device). Or a call origination side ID number can also display that the digit 
bottom of a number comes to the location nearest to the hinge of a communication device. When 
holding the communication device by hand in the case of the former, it becomes the easiest to read a 
call origination side ID number. When the communication device has equipped in a user's belt or 
bandolier in the case of the latter, it is upside-down and a call origination side ID number can be viewed 
quickly. A processor 82 drives a part for the flank 62 of a display 12, and offers the graphic information 
or alphabetic-character information that the operating state of a communication device 10 is expressed. 
[0018] As for the structure shown in drawing 5 , in all the above-mentioned examples, it is desirable to 
carry out a laminating and to form unification structure on a panel 50, except for the drive circuit 52 and 
a processor 82. 

[0019] This invention brings about many advantages. A double-sided display becomes thin the 1st rather 
than it uses two displays by confrontation. Because, it is because there should just be only one LCD 
panel, and, for this reason, a miniaturization, lightweight-izing, and cost reduction are obtained. Since 
there should just also be a drive circuit in the 2nd, power reduction, the formation of small lightweight, 
and cost reduction are obtained. The display of different size can be used for the 3rd. On the other hand, 
on a very close display, a certain kind of optical barrier must be made to have to intervene, and it must 
prevent that the light from the light source flows into any display. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The front view by this invention in case the communication device which has a display is in 
an open position. 

[Drawing 2] The sectional side elevation of the communication device of drawing 1 . 

[Drawing 3] The front view by this invention in case the communication device which has a display is in 

a closing location. 

[Drawing 4] The sectional side elevation of the communication device of drawing 3 . 

[Drawing 5] The simple side elevation of the suitable example of the display of the communication 

device by this invention. 

[Description of Notations] 

10 Communication Device 

12 Double-sided Liquid Crystal Display 

14 Housing 

1 6 1 st Page 

18 1st View Port 

20 2nd Page 

22 2nd View Port 

24 Lens 

50 Liquid Crystal Panel 
52 Drive Circuit 

54 Liquid Crystal Ingredient Layer 

56 Transparence Plate 

58 Polarizer 

60 1 st Page 

62 Surface Part 

64 2nd Page 

66 A Part for Flesh-Side Surface Part 

68 Surface Reflecting Layer 

70 Rear-Face Reflecting Layer 

72 74 Light source 

80 Optical Barrier 

82 Processor 
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Cl»*«7] iffBA-^v 5 ^ (14) fflk'a-^-b 

(is, 22) it ^nm\zmmuu>x (2 4) ic<t 

[|»*«8] WteA^v>^ (14) tt, mfffiii«S« 

©Bjift^^tlA, Hfff5^2 t'a-#-h (2 2) 
f}f3A^v>^MIBil«gB (10) lC**LTKII£ 

n, Mte^i t*i-*-h (is) £goT<^£J§-a- 

(C, S?lBj|gT-*S^i:$r^iS:i:-r^lf*^lfS«©fi 

[If*^9] HUfByP-fe^-y- (8 2) «. itufExWT.:/ 
U-f (12) (Dmmft (6 6) £igDU iWfBA^v 
(14) <Dfg2 k'^-#- h (1 8) £3>L-T, H 

[W*^l 0] H5fByp-b-y^ (8 2) «. mifBx^T. 
(12) CDBffigB# (6 6) ZmWlLs =L-^r(D 

r <!: 51$tttSsf*S 9 fB*©iI«gB. 

[0 0 0 1 ] 

[0 0 0 2) 

^m^-r^^z^y^^tso ^a^^b«. 

try hl*|tc:iRS-5)J;-5(C. h^*:;U7.^ (hoi 

Wtc, ^coip^SB(i. KJfcaT^X-/l/ 
-fO<t5^lOti,±W«fi!c^?:^t?. a- it* — f>^ 
-7i-X5tt5. *tra>COJ:-5tCgB$r*fT-r-5« 

-if©^;i.h±T«fT-r2.*^> tf — f >^-7x 
- X P-- tf ©^©^ \Z ^ W ICX «E> n 

[0 0 0 3] iD^T. ZfD&oU&WVWZit, JS^M 
5 ^ta^rotlS (element) fr*>(D&m, tLTzit*- 
n y Y tc*3 vy % TfCffl Mttt&ft \z*i-r SffiS t n -5 «k 5 a 

5 7 7 u/:/ (flap) *Wr-5"b©t>»4. ^57777° 
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3 

tea— y • -f >^-7x-^©SfflS»Stf * pJ«Ht*«* 
[0 0 0 4] 

[0 0 0 5] 

{ST^T'-Y h'^-C <D/\>X -7U-- Xr-?^ (hands 
-free status) <D7f7zsa >£"5Jflgt::-f -2k Mif-CX 

[0 0 0 6] 

[0 0 0 7] ffiffSB«l!S^*^«g|5»«. »3;b< 

(pes) mmmmmtLxh^iK mmmmm 

«S^iS^ (RF) KAMI, RFSfi*. a 
>hP-5, 7>x±, Ay^U, ra^H'X • 7-f 

[0008] faiftir>t,H5ii *^sjtc«t-g)®fige 

ODfefeUdTtt^bTi^) £#T-5-feJU7 • 7#>l*l 

It, tf >^-7x-^OJ:3«t. 

&©ir;i'7 • 7*> • a— K^xj (isnttc, ffiss-fko 
3>A£ h^"?y>^l:- 



(3) 

[0 0 0 9] SIiST^X71/-f 1 2£* 

-r&afsSS 1 0 A9y/^14ll $lk*a 

-#-h (SSSffl. 18$IxtSlI16, £ 

Wi2t'a-*-h2 2£«A£!S2ffi2 0 £ *T 
So ifrSbOi. l\tJ s Jy*f\ 4©k*i-#-r- 1 8, 

>o 4tt. Iflgf 1 Q^m^^mX. B3*5«fctfB4 
\Z.tf.T &o\Z, 4£fflftgSl OlIjtttT 

MLI 1 t*a-#- h 1 8 ^Sotl^i^fC. 312 
h*aL-#— h 2 2 £15iti!|iTt5. A9v>^14 
;^lill^Tt,>-g>J»£\ ^©k'a-*-M8, 2 2^1 
5:tms. SBi ti— h l 8liA7-/>^i 
4 0^1I16±Tl5ei^T*. |2t'i-#-h 
2 2liA9y>^l 4<DS52ffi2 0±Ti5ii#T§ 

20 7* (one-piece housing) -5, illlgicSH^afifgB 
ft I' bJ fgTifc 5 d t ttfgse> <=> n J: 5 . 

[0 0 10] B5C*T«fc'3fc:, «l©$ B B B f'f77' 
■l"ftt. MA^5 0, :fe«fctfHii-f*«»lsII&5 2 

tt, liHEa«ft2ft©7U-h5 6©W. *JJ:^7 7 

30 fbs-ers. coipfc. nm\$. t^7hw 

lelB^ibTT*^^ y7 • f^X7M SrJgjsKbifcO. 

ffifE^JfrSdt^T'**. *»«ttt, A^5 0 
tt. h 1 8A^5 i '<X-7'l/-i' 1 2»«ffi 

g|5»6 2SSSfc«)©SBl®6 0, *J<fcZ>*^2 fcfi-jj? 

*CD^2M6 4^#-r-5. 
[0 0 11] *^*tEPJjn$nT^/^li»^, «3ttA*-* 

so 5. «®(Ctt^<£a#?W(lEniD-r§C<!:(Cck^T. SHJ! 
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(4) 

5 

w*>wftmt*mwB8*>mvit&ii<DmT\ wmzm* \z 

gzitzszz. £tc<fcoT< ora^x:/!- 
[0012] *mmw,i3mm-(:\z. mmxzm^x 

5 0 CDgffigGfr 6 2 ±.\zm&fr%m 6 8 
-5,, A'^;P 5 0 CD|g 1 H 6 0 ±©A*;|/a>S®g&# 6 6 io 
±I:1ISWI7 0 SrlSttS,, SHI6 8, 7 0H^ 

n-encDS*i9$#6 2, 66^*^-1-3. a^k^w® 

pg^^r^o torn, ^mwmmxiz, 
miff, vgimmzMffc? 

[0013] #f£HJ<Dg§ 2 HM0iJT«, %m 7 2 , 74 
^*gfflg|5»6 2, 6 6<DWffi^BBBj3-f?.. 7"£M7 2, 7 
4^6©7ttt, W®CD#7^-1'1f{CJ;oTji6n(scree 20 

n). /^;KoSBj^^^«»ftT, B^^^iii^s^-r 
8, 2 2&mzffifc? j v-'( x<d, mffite^zfrnffi^j x 

2^mmz®.fr&tSZ\t%ft£LlK Z\<D£.o\Ztn 

%o ip%« is 1 mmm<nKm& mt. mmm^^m^ 
u^mmzi6^xm.&\zm^t>tLZ>* z\<n$L$k$:%z>tz 

i*l:H SWI6 8, 7 0^h5>7.:7U^5V ^(tra 
nsflective)T;&D, 3tM7 2, 7 4#><=>CQ7 l ££iij&$ 
-trS&g^i&S,, IP*>, giffl«7 2 5;SISItI6 
8tC^L. »ffiffl7tili!7 4^1ISWI7 OlCi^f 
•2>« SWI 6 8 , 7 0lt n*)l&&tf*:ft£>tm&t 

5M7 2, 7 4 towuz&mittiz. Kbimtimmz 
z>fcMmzmvTn*)\>fr\z^v t> h£-^*&„ 

[0014] Yvy7s-7V95> (transf lector) H Hffi « 
j§i£4#tt£3iiD-f S £ £: £ J; r> T, 

%<DS 0/1— fe>r-£jti®U il)t©5 0/t-t>h 

StliCi^TtS. Lfc^oT. 6 8, 7 0 

tt, /1*;P5 0fc^WfC|g^tfc*P^77^t 
L, A-*;|/5 0©S®gB»6 2£«#rLT!Sll®6 0*> 
6!f§2ffi6 4±<DR%m6 8\zm-fZ>m^ SKlti so 



lB6 0tC|6]^-5TlD, A*;U5 0 ©KffigC^ 6 6$: 
«lrLTl2ffl6 4!l>f,SlI6 0±©S»I7 0 fCji 
^37£#K«TTSS2B6 4tC[S]froTS.g>. 

[0 0 15] BPtS. Mtt*D^77*f(l «F58fc« 

tC^^HiMm (redi red) f -5 ^ t tc <fc -jt, R*f7tcD* 

£teDD£i±-5« ^nt4Stt«»»TttK»T»s. in*, 
tsiitma. sic 3tasi*j:z;-€-n6KH*-r* 

(Dts y-mmik&fite? z: ttfojmtitz. sg us & # □ 

^77^4,1:^0111:0^1 Chen et al. © 

*a^fF^ 5 , 6 6 3 , 8 1 6mzam^nxisK>. * 

[0 0 16] A*JI/5 0raB*5«fctfA- 

*;U5 Oi/\!>i»yi 4tO«l:)tA'J7 8 OSrlEM 
U r-f X7"K 1 2®iIl5j:i[;iI85»6 2, 6 6 

&yt¥m\zftM-r%„ cna^isttTitt^^, 3t/x 

X 7° 1/ -f *5 ct A *? > ^1 ( c h 9t ) N* 1 J 7 S K H- 4 H 

ttcio, atcSW^^fHSiL.. A^> J >^i*itci3^ 

[0 0 17] ftf^K*V»T, ^Dtytr8 2 *^1j(hIS§ 
5 2(C^^$n, 7'Dt7^8 2ii gg«j[Hl?S5 2 2:® 

ex, ifist 1 0 ssfrrs&»<w-if • 'f 

7x-.Xlt«*Ji#-r*J:3K:, f^X^W 1 2 tcjg 
JffSL<«, 7'Dt7t*IISil0tM 

^Ut7f 8 211 T-fX7"H 1 2©«®g|5?>6 6 2 

©rt^tt<i: ! blo&*tr3SS!c^fflf*Sr. A^v>^l 
4 2 k'a-*- h 1 8 ^lUTftit?.. JfJK 
^Dt7*8 2H 7^yK0lBSt»6 6S 

\z. ^»^««*a^-r*. «Atf, 03(c^Tcfco 

«o«l#t**>ifi^ffi«»C5fe* «k o tcg^-f?) r 1 1> pi 

tc, mwmi D#^«st)fi*-^T<^«.. ^#©« 

4:tjJ»T*4. yDt7it8 2ll t^7"K12 
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(5) 

7 8 



[0 0 18] wli&<DmiMm±T\Zi$^T, mslZTF-fffi 


1 0 








1 2 






1 4 








1 6 


S§ l ffl 






1 8 


SI 1 t: j.— 


h 




2 0 


fg2® 






2 2 


S§2 tfi— 


h 




2 4 






ftifeiixnx h&mmznz* ^2ii, i 


5 0 








5 2 








5 4 








5 6 








5 8 








6 0 


IBIS 






6 2 








6 4 






[Si] *»0Jtci:^, f^7yK^tt§III8i 


6 6 






*«Mifcfi[fifc*a«'&OiEffi0o 20 


6 8 






[0 2] El 1 <&jimSB<Bffl!l»rffi0o 


7 0 






[0 3] *38Wfc:J:*. T^xyK^t^Mgf 


7 2,7 4 3t« 






8 0 






[0 4] 0 3coiiftgMOfiiJ»fS0o 


8 2 






[05] *awi:±5Ifl81of >f X^KCffl^ 








[02] [03] 


[04] 








^^2001-298519 (P200 1 -2985 1 9 A) 




(51) Int. CI. 7 



HO 4Q 
H 0 4M 



7/38 
1/00 
1/22 



F I 

H 0 4 M 1/22 
H 0 4 B 7/26 



f-TJ-V (##) 



V 

1 0 9T 



f-<- H*> • 7^x^.-427 



(72) ^BJ^ 



— 7-7. • 7;Ph • t'7.^8808 



